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"SEMICONDUCTOR ^MEMORY DEVICE AND A MANUFACTURING METHOD 
THEREOF" 



The following is a brief description of the invention disclosed in this publication. 



[Abstract] 

[Problem to be solved] To obtain a SRAM memory cell comprising a load element that 
adopts a salicidation technology and polysilicon as a substrate, and being capable of high speed 
operation by reducing a node contact resistance. 

[Solution] A gate electrode 104ab for a driving transistor and a connection hole 109a 
reaching an N-type diffusion layer 106b are formed in an interlayer film 108 covering a memory 
cell. A silicide layer 110 is selectively formed by performing silicidation and by growing 
polysilicon thereon a high resistance load is formed. The N-type diffusion layer 106ba, the gate 
electrode 104ab and a heavily-doped polysilicon region lllaa of the high resistance load are 
connected with one another by the silicide layer 110 so that a node contact resistance can be 
reduced. 
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C57) [gft] 

[MB] ^V^4T-^^WmiV*')^V^ik 

I 0 6 bte*r*8Stt?Ll 0 9 a*JBJSSO. ^'JlMf* 

th 0 NStfflRJI l 0 6 b a, tf- h^S l 0 4 a b, 
'JIM FIB 1 1 OiC^^tll^cgil-^)/:^ y-F 




1 1a*. 11 8b 



1 

KDlKttfflMOS h^>^X^R^ !H2©IgIifflMO 
SF7>yX^i, ffE*l©RttJBMOS h^>> > ^ 
*© F U* >««fC«»3 n/cm 1 ©f£*/BMO S h 7 
8uES&2©lgtWBMOS F7>i/X^OF 
u >f >1H4l(cSttd ft fcfS 2 ©lESffl h7>^X^i, 
» i so'SzoMa^i ^tor* o , iiuiBgn 

©IBIftfflMO S F7>^^^OV-XM F U 
y-h*ffi. ftuEif lRD^2©l^fflMO 
S h 7 > y ^ V - K U ^ y- FRffi 

©±fficc«. aiRwecfiRs/ uim Ki»6c$ntfc 

1 &£>'Jg 2 ©Stt?l#HRL3 ftTfcO . HUES 1 ©*8H» 
?U2, BiIiB3U©RIW0MOS h7>^^©KU^> 
WWa^WHEaiZORttfflMOS h^>^X*©**-F 
«ffi±CCBHFLS*rCteO. S5ESr2©Jgift?L«. ItuESi 
2©fgt!jffiMOS h?>^X£© KU-f^RWRCffflrE 
99 1 ©fEUjfflMOS h 5>^X*©y- h«ffi_BcBB?L 

SiirfcO. fJERi ©IB»fflN* + *;i/MOS 
>>X£© FU-r>miSilulB^2CDfg«)fflM0S 

tRWcc^St s ft /c^n is »; if -r kr*c & ^ rat » ccjg^ 
Sti. ^©±cc«iKrESr 1 ©•«*?■©— wttc**# 
f± H *✓ y n jgR^^ $ ft T 4d 0 . IfflER 2 ©IBtt 

ttfflMO S F 7 >S^^ ^0^- h SSitt, mt?M2<o 

cfcotS^JCgi^n, ^©±lt«fi5E»2©:&?3f*H 1 

©-sis <b * s ^*sa »R*^fiS; strc ©r**c 
ci»3K^2] mos h?>is>\2BmjMt. mmm 

R©Sffi:frffiT*oT. MOS h v^isAZ&J&TM 
^z»i*S«©IIE«Uc, Sg 1 ©fgftlBMO S h 5 > 
fill ©fEilfflMOS h7>^^i, Jg2© 
IBttfflMOS b?>isX$£. S2©(EgfflMOSh7 

JWBBEXHtt, fjIB^MOS h 7>^^©y- 

m 1 ©£J!^ W4 KHJBStXgt*. SS^S^cm 1 CD 

#11/1 £ jbjss o /c« . mumtc J: 0 WE K u > «« . 

y-XSIiiL SCW- h«S©±fflCC3BRWCC» 1 ©£ 
a. B9E»l<D*BI»©9%*5JB©»*»*Ufca. 
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KHCX ? ^ > if L"C , huE» 1 © K U <Y >SI«cRO'b5IB 

S3®y- haffiicai-rsmi ©js&?l «tew3ok 

cc»2O^)3l»4ff$fiS0/dg t Kftjfflatcj: f3S«tt?LO 
jK»fc*$t»rWEFU y- F*«©±ffi. R 

*»jssrs»Hr*i3. maas-T-jBRiExgtt, b«e»2 

©#RR©^%*SlB©R*l»*un:a. Suffice ^ 

[R3QI3 ] mE»2©^RR©^%*SE£;©R*» 
£T£XfI<b, ftlSSR-WEfiJEXaiOIHK:, h«E»2© 
^H->U^-r FH*M^T>^^T^^Xv^-eMiI 

u mbs-&wR*«BW-sxs*wr*c<fc*w«i 
20 -r-s«i*«2«:3ett©**(«stiS6R©»a*ffi. 

[»«©R«ittKK] 
[0 0 0 1] 

[»R©RT4«ffl#lH 2tx^0^«. ^0»(*EttRBR 
Cf*©«i6*ffitC|!8L. ^CCX^T-^r v 9 vis $ -U7 9 
-fexy^'j (SRAM) -te^OflljftafeCXCCRjfi^rffiKBB 

[0002] 

[0 0 0 3] C © J: 9 tt^SC* 5^*©Sffi*H 
6, mi lC%-?^X$iW?2>o 86 (a) ti, SRAM 
y*y-fe;U**T¥ffiH. (b) ttlSlBrffiH. i7«f 

[0 00 4] NM^> 'J 3 >^*±CC P ^ x ;b 3 0 1 AiR 
40 W6ntte*3. 7^JbF30 2 < y-h»ftR3 0 3 
W6tl/cP^iJl/3 0 1 ©*ffi«: tt, ^l©R»ffl 
MOSh7>^^TDl, »2©8EttfflMOS 
yX^TD2. mi ©ISSJBMOS h7>v^^TA 
•1. I20CTMOSF7>y7^TA2. « 1 ©iS 
JBofifHRl, *2©K!S!nfiWHR2*«RW6*i"C 
h7>yX^TDUjy-hli304aa, K 
U^>t&SNa4£»R3 0 6 b a. V-XiftSNS 
ttlW3 0 6a^«cO. h7>2/^fTD2«y- h 
Ii304 ab. FU^>i^S NSSttKR 3 0 6 b 
50 b, V-XittSNiaffl:li»3 0 6 a/P6&0. 



3 

y^^TAl tt^- hm^3 0 4 b. Kl/^>ift8N 
lM13 0 6 c t v-Xi&SNia»B30 6 da 
*»6«c9, F7>^X^TA2(^'-Mi3 0 4 b > 
KW>itt*NfitttMB30 6 bb, V-XiMN 
SJ£tti3 0 6 db^635:S t y-hli3 0 4b«9 
-F«WLil/tfflC»6tl, NSffiffc»3 0 6 attlSJtt 
GNDCCSttS titles. HSKtHHR 1 ttSffiCt* 
, Ji/'J3>ii304 ac^6^ t 3 1 y-h«i3 0 4 
a bM'!M3 0 4 a e icgiltl^p iBffiinft 
?5HR2«lSffi35i# , ;^ , ;3>«S«3 0 4 a drt>6& 10 
0, hm^3 0 4 a aRtf«KKaS3 0 4 a eCcS 
ibtt^ e m^!2^3 0 4 a e tiH^V c c iCjg^L 
Tl>£ 0 NSffi»i3 06baiy-h»S3 04ab 
«&*£?L3 0 9 a c£/rLT. h«S3 0 4 a 

biNiMI3 0 6 cft*&tt?L3 0 9 aa^UU 
ft**l«ttLT*5?k fllKD-'- FN i t«flsurt» 
So NiffiR13 0 6 b b i^- hlS3 0 4a attg 
S»L3 0 9 ab£/M,TJSiau FN 2*« 

jaori^. NIffi»13 0 6da««aa3 0 9 ba 
*/rbt-;HBLlK««LtiJO ( NMteifcJf3 0 20 
6 d b«}g*£?L3 0 9 bbt^lt? F«RBL2tcS» 
Utl^ 0 y-HS304aa, 3 04 ab. 304 
b , WMEZ»3 0 4 a e . ii&ffiKtf V > U 3 >««3 0 
4ac, 3 0 4 a d £ tt£\a\—<DM'Cf&f& t £ tlXte 0 . IS 
ffi5J^V^U3>«Jji304ac t 3 04ad^i<§P 

0*S. S6tC*«6t# l J^ , ;3>(iI«3 04ac. 3 0 
4ad^<y-H13 04 aa, 3 04 ab l 30 
4 b, MMffiM 3 0 4 a e <D±M, &£>'^N§2t£{feJlCD 

FJ13 0 7*i«A«5 0-1 00nm 30 

[0005] *r. 18 (a) ct^ns^sc 

ftffiWcj:9iM6 0 0 nmmffg<D7 ^ -Jb K302*i 
JKSESti. RT^flEBMBctt, HMMfcCcj: 9 2 0 nmBy 

[0 0 0 6] &6CC V DffiCC<£ 0 Mil 3 0 0 n m*MJg<D 

iWJ»lW^a«i^*a!Rn«:«5 y * b u^* 

-7**&C0T';>#fl»JAtt3 OkeV 1 E 1 5 cm" 2 

£$fttc&. 7* b 2 -^'P&'n 

*>*i. y-hSS3 0 4aa, 3 04 ab, 304b. 
ffi&Vitf V ^> U 3 >«I«c3 0 4 a c , 3 0 4 ad > «R 
i2«3 0 4 a eaWI5J0ES*i£. t*l>T »;>#01*«1 0 
k e V 2 E 1 3 c m" 1 O^frr^rffitC * >i£A£ 
ti. 1 5 0nmaBE©BWtli3 0 53WCVDffi«:J:0* 5( 
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ffitCfiSifiTS. CC-CN"««3 1 1*«}BJSSS*1S. 

[0007] ^i^-cH8 ( b ) tt^n&j: *>tc, i$<t 

R 3 0 5 ±KWfflcfiitf 'J > ] J 3 >««*« ^V*YWJ> 
XF (B^lfr) ^SESn. S^ttF^-f 
CC«fc 0 igffitatf «; > U * >««Lh«:SMUi 3 0 5 £ 
->3W»5iftlC, y-HS301aa, 3 0 4a 
b , 3 0 4 b. KlSSi* U > 'J 3 >««3 0 4 a c , 3 
0 4 a d , WmSSL 3 0 4 a e OflM&Rf tH 3 0 5^ 
63tcif>f F-?*-JU*i»RSS*lS. 
10 [0 0 0 8 ] ^CCC, 18(c) CC^;£n& J: it-/ 
F")*-WW , f5^-h»i3 04 aa, 30 4a 
b, 3 0 4 b, WBH3B13 04a eac^ffitt*';^'; 
3>«I^ftI30 5^7X^ilt, tjR#«| 
i«3 OkeV 4 E 1 5 c m' 2 CD^frC -Y *>£AS 
ft, NSSJMW13 0 6 a* 3 0 6 ba. 3 0 6 bb, 3 
06c. 3 0 6 da, 3 0 6 db«^^ $6 

cc, ms (d) &c^£ft£cfc9cc £ vyjf&ic 

£9JBSff5 0-6 0nmIgOBSl'Sffll«^«?f> 
■^BCCJBflES ti. Wt«6 5 0 8 C 3 0 #fIK<D& 

3 0 4 a a . 3 0 4 a b , 304b, ®11S 
8304ae, N 3 0 6 a , 3 0 6 b a. 3 0 

6bb. 306c. 306da, 3 0 6 d b ©±CCjSJR 
WtCff? 1 0 0 nmfI@^>'J1M F»3 0 1 W&f&Z 

ft£ e -Xc^r, 18 ( d) ccTj^ft-SJ^cc. 7 6 0°c 
2 o mz&<Df$Mm&n t>ti . U It ^ F H 3 0 7 # 

ffiasfsftsti*. 

30 [0 0 0 9] CCDf^, 18 (e ) CC^£ft£<fc 9 ± 
ffl(CJin«BMM3 0 8 3WBJffi3n. C(DBP H 1|g3 0 8± 
{cSM3 0 9 aa, 309ab. 309ac, 309 
ba, 3 0 9 b bWL^n. ^Iig3 1 O^Ml 

[0010] 

4O0MOSh7>yX^TDl. TD2, TA 1 . T 
A 2 £f5)— ¥®±^C^ig^m?^HR 1 . HR2^Ml 

40 >RUct&&o 

[ooi i] cn^ft?^bKmsib^i^/ci6cc, 4o 

(DMOSh7>y7^TDl, TD2, TA 1 . T A 2 
©itCiBffiffifiiSHR 1 , H R 2 ^S/l O J: 9i1*^> 

to o i 2 ] rte*>%H9cc*rj:^cc. ^n-r^ia 

^ % /-F-3>^^h^^gi?L30 9aa. 3 0 
9abiCfci^r, iSffiCi^MS^HR l , HR2<hfc* 

fSr^iS^ 'J =3 >««3 1 3 tc^-rs . msfiSft ] ) 

i/Un>««3 1 2^W53 1 0Of**>0tCfflt»* 
50 CiCCtcS. 



5 

[0013] -mcisvyj fjbwswm4jw&< . 

3 12©«!Stt. *«K^«»*^<bt^i*fc*l/< 

a b iNaSi£lftlB3 0 6 c % *5l>«y- h«S3 0 4 
aa, i NSW 3 0 6 b b <fcCDHKi«C>JBK#«F£ 

«js*ffi*a«-r s c i cc h z . 

[0014] 

FU-f >««tWT*»l ©BIHSMOS h7>^^ 

IlOffiiMOS^y^^i, fyl2Jg2<DfgSbffi 
MOS Y^yisXZCD KU-f >«««:SS»StifcJI2C!) 
fiiffih7>^X^i, »l»tf»2 
tffc©T?*»K miB^ 1 SO'^2<DlEKi^MOS 

lRy«2©figfflMOS h^>^^^CDV-XRO'K 

^ FJB#»«3*iT;bg. IMBSh?:^***^ 
H?IESHte»Rtcw, JH 1 RZtm 2 ©«tt?L**RJ?LS ft 

rfco. Huiem i commit mum \ (ommmMo 5 
s h?>^*©y- hm@±cc^?L$nr*so, mrts 

»2 0««7Ltt. SulEm 2 CDlgftbfflM OS h7>^$ 
<D F W >««sy|(E» 1 ©IEKj^MO Sh7 

Nft^obMOS F-5>^x£cd FU-r>««£f9EJB 
2CDfg«tf8MOS h7>^^©y- hmffii&i. SjIB 

m i commii<D^mcmtRmcjim^titc^miy im 

F»fC*oTEl*tt:JBIftSft. ^CD±CC«BiilBmi Ofl 

TfcO. Sfie^2CD|g«jffiMOS h7>^^0Kl/-/ 
^JftatJfWEmiCDlgttfflMOS h^>^*oy- 

£ftrn£&cD-c&& 0 

[0015]$/:, *»l8tC«S*»tt«BttS»«©«Jfi 
MOS h-5>t^X*JBJiSXai, te*H^-r F 
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<t, mmiutmxmt* »2©&jnt/yij--Y fjbj&sJcx 

JSSTJot, MOS h7>S/**JKJffiXa«:. 
ft*«©*ffiffl5tc. ^ 1 ©HsKjfflMO Sh7>v^^ 
i. ^l«fflMOSF7>y7^i t f&2<DiKttffi 
MOS h7>y^^i l »2Olci*fflM0S h^>v7s 

Iitt. BMBSMOS F7>yX^y- h«&OffllJffi 

io £Ji v -9* A FWBfiSXatt, ^«^®CC^ l O^Jlli 

zftmbtcfe, «Maacc<i:ofrEFU'-r>««. v-* 
FJB*»jsE-rs«iar*o. aaK?uKfltxa«. tu 

IB!lll©*Kll©9%*RJSOJi*l»*Ofc», »tg± 

•^>ytt. iJEmioFu-fvwwawiaKars© 
20 m<dv~a F i 5*-Ji/*««i6ai*<t^«c»fijE"rs«iai'c* 

'O. mZOSMlsWA FWKfiEXatt. *«*fflCC» 

- h«s©flHffiecajRWtcW2<D^ai^y9-^ fjb*jb 

ffifMl^^ ftlWR^FJBfiEXatt, fJfE^2<D:£ 
[0016] *t BtriE»2©*HIJi©^%*Sl£Ofi 

30 sBtitsigi. fiffiaR^HBfiExaiomtc, nuism 

2<D^m^ y )^'< FlS1^7>^777Xvitit^ 
II. »fc3tffcBt*»JffiT5Xa**TS. 
[0017] 

[0018] (UttJIgJB 1)B1 (a), ( b ) \t % * 

SRAMy^U-fe^^r^T^®!!, Ell (c)B. Bl 
(a) Ry (b) (DA -A* fiiifflBtiS, S7« t 

40 sRAM^-ty -z)i><Dmmmmvz>z> 0 

[0019] H«:*si»T2f:*M©3BSB»« 1 cc{^^> s R 
%. Pi^'i3>Ifil 0 HCti, St^HtWiBa^* 

ttmmmfozft^timiwiitmcjz Moon mfrfa 

1 0nmi»a©ii*«T4^- FKftJS 1 0 3«^ 
6fi. P^'j3>Iffil0nt 10 u -10 ,8 cm 

- 3 ajg<D^^s^Wbr4oO, ^';n>s«i o i 

50 1, TD2i, »L m2<D$mmMOS h7>^7^ 
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TA 1 , TA2 &#RW6*VCl»S. 

[0020] y- bmm 1 0 3 */hOT^SW*K« 1 

0 1 SEniKte. »{b«*Pe>ft 1 0 0 n mflSOIf 
A K^*— 0 5 y- h«fil 0 4 a a, 1 

04 b a. 104ab, 1 0 4 b b #BW htiX 
y- 10 4a a»i t 3 0 0 n mggCDllON 

ajji^>U3>a^6«cs. PM->U3>sf ion 

fflCOSR^JgfiSWWctt, y- FSffi 

104aa*. F£*-JH 0 5 6C*fLSBK^W 
CC. NSfflil0 6aa, 10 6b a, 106ca, 
10 6ab, 106bb, 1 0 6 c d 3WBJflE3*iTC» 

a. cneoNiai 1 o 6 a a«©^*f«}*fi« 1 

o 2o -i 0 21 cm-*wmxhz> 0 

[oo2i]si commmMo sh7 * t d i 

tt. y-h«il04aai, y-HMkI10 3i, 
*l©V-^««r*5NSafiEKJ»l 0 6 a ai, Si 
©F W>««r*4NSa*^ll l 0 6 b a <h^6fi£j£ 
34rC(,»S. WlOESSfflMOS F7>^7^TA 1 
tt, y-HSl04bai. FKftBI 1 0 3 
SI2©V-X«i«r*SNaaffi»lil 06 cat, ^2 

©Fu-f *i©Fi/-r>*«rfc*SN 

MffitfcB 1 0 6 b a d: 6 *flt StrC^S. f£2<Dfl»} 
fflM0SF7>y^^TD2it y- htfll04ab 

S3© V-X»«TftSNafi»B 1 0 6 a b 
JI3<OFU-f >««t?**NSSffif»B 1 0 6 b b 
(USE Stin*S. *2©(eSSflBMOS h7>^^TA 
y-htSl04bbi. »4flE>V-*««"C* 
SNSSfflttJB 106cbi, *4©FU-f >««T* 
0. S3 © K U Y >««Tt>ft 5 NiffiRB 1 0 6 b b 

gl04ba, 104bb^ te)l<D9\-$WCtoi,> 
xmtltZtiX y-F«Sl 04aa»SCJ f NSl£ 
ttMi 1 0 6 aaf©», JilRWtCJBflESn/c^y * 
FB 1 0 7CCj:^raito*ir4jO, ^'-MSi, 

•oxmmztix^z. 

[0022] Ch64o0Nft^^MOS F^>^* 

> F-^»{t«^6«c4JilB«l 0 8JCJ:0flfcb*vt<r> 
CCDBRBRS*. W*«. Kill 0 0 n mSKOEft 
JH*TB^WU BPSGBI**IH»k:WOBI»1 0 0 
nmMO»bi*±»CCWT*1IWI»»6&-S. JIH 
111 0 8©1I(1 &&»l>as#r2 0 0nm, ^4>il 
l«»r6 0 0 nmiirc*S. COBHK10 8CC 
y- F IS 1 0 4 a b SO'NSttl 106batC 

mtz>m i <d^- f • ft&&8^?li o 9 

a. &tfy- hSil 0 4a aKtf NSSffilftB 106b 
bcca-rs»2©^- F ■ n>*£ hr*S»tt?Ll 0 
9 bW6ntl^ s 

[0 0 2 3] gM7L 109a. 109 bCDJSSBfC&i. S 
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S 

i?L10 9a, 1 0 9 btDrtgPCCfcl^T, y-hSil 

0 4 b a , 104aa £>±ffi&tfffl"M. NSffittl 1 0 
6 b a, 10 6 b b<D±WlcmtRK)lCBJ&$ tltci/V V 
A FB 1 1 0#RW6*TClr>&. 

[ o o 2 4 ] wa fb i i o z-^&xmmm 1 0 8 

©am±cc». |W50^100nmgK©#y^'j3 
>Jg*»6 ft 1 . » 2 y »J 3 £ - >#Rtt 

U > y 3 1 1 1 a a , lllba, ffirfig^ U ^ 
10 »;=3>««11 lca^JtcO, ^2©^'J y'j3>n* 
Xag^y^yn^figl 1 1 a b. Ill 
bb, ffi&&#Vis*)x>ffit&\ 1 1 cd^ftS. X 
?£g* U > U 3 1 1 1 a a , lllba. Ill 
ab, 1 1 1 b b<D^¥mi£g.l* 1 0 19 - 1 0 20 cm" 3 
HK, fi«K#i;^y3>0«l Ilea. 1 1 led 
(D^*fi«3«S« 1 0 16 -1 0 19 cnr 3 flgr&& c 
g^'J^'J 1 1 b aMl 1 1 b bte^ft-t 

ti«jB»©— W*«c O . PI ** 'J -fe;b©i«»-c«R 
Vc c{C*«3tirt^4. ilSg^'i^yn^l 1 
20 1 aaMM 1 0 9 a tCfc^T^ 'J *!M FB 1 10i 
SMKLTfcO. Hfitt#»;2/';3>iB«l 1 1 a M£}g 
JBHPL1 0 9 btCtot,>XisWA FB 1 10 igiutl^ 
ffi?Se^ ! ;>"J=i>$IiUsl 1 1 c attHJStafiSSH 
R 1 ©WJSKSB (£iftS# V > V 3 >«« 

1 1 1 c b «!«JSCiS?§fH R 2 CDKffilnWi Utjfi L 

[0 0 2 5] flG«ffi# > U ^ 1 l 1 a a . y- 

FUffi 1 0 4 a b , NMS£»» 1 0 6 b a «SStL 1 0 
9 aCcfcHT^y-tM FB 1 1 0*C«fco"C5>«:Jfi« 

30 u fn i *«jSEori»s. *fcjs*s#i;^';3 

>«« 1 1 lab. y- F«flB 1 0 4 a a . NSfffiKH 
1 0 6 b b ttSiK?L 10 9b CCfcC^r V it 4 FB 1 1 
OGCcfc^TSl^Cg^U FN2*«fi£l/T<,*£. 
[0 0 2 6] ±E*«IS# 'J 'J =3 1 1 1 a a , 

lllba, 1 1 1 a b . lllbb. fS«g# 'j > »J 
1 Ilea, 1 1 1 c d ^r^^rBralli 1 0 8 

^6^S«IB«1 1 2K«t0a[*>*ir^S. C(DBra13i 
112(1 1 0 OnmfggCDl^ftli^TBCC 

40 SL, BPSG«tiJiK:*r««IMI^6atcO. 1S« 

y > y =3 >«« i l i a a «©±r ©»iffliR 1 1 2 

©B«*2 0 0 nm«ttT*S. IfflBl 1 2Ctl«-ft 
^nNS»I 1 0 6 a a, 1 0 6 a b ±CCitT 5 (* 

i (om&^yzz bx$>&) mmn 1 3 a^o' «2 

CD^tte^>^^ FT&&) «,«t?L 1 1 3 b*J»W6nt 
C^c NSit»il0 6aa. 1 06ab(^ Ctl6CD 
!8tt?L113a. 1 1 3 b^rlt, l^lll 1 2<Dm 
fficc»W6tifclS*iB«i l 4tcffiBt3iirc*s. co 
}gttfeI5^1 1 IB, WA.K2 0 0 nmaS<DBIIS©^> 

50 y^T^K^ettO. «*ftGNDtc«ttsnrc*s. 
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[0027] mmsm i i 4 i&toxmmm i 120m 

¥ffl&*ffi*«-r*JllMU 15tcj:^rato 

mfrhtiZo mWk\ 1 4±i?OJilHBI<OBIWi2 0 0 
nmSStiS. 1E1IBB1 15, 112, 10 8£ 
KilU NSatMl 0 6ca±«C*T**l©tr* h 

^>^^ ht$>^gi?ii i 6 aWLut^o, jih 

Ml lb, 112, 1 0 8*KIU NMffiSi 1 0 6 

1 6 b#BJ?LLT^a. J8tt?Ll 1 7 a, 1 1 7 b(Drt 10 
»Bmtf*>^f>W5ft56«^7yi 1 7 
a. 1 1 7 bec«fc^r«/cSnri>4. HlMtl 1 5± 
CCHW6tifc— »Ot'-; hJS<bfeS^Ki2JKl 1 8 a 
( B L 1 ) SO'^JSiBSH 1 18b ( B L 2 ) t*. 

i i 6 aMi i 6 bt/M/t. -en^nNMffiBd 1 
06ca ( i o 6 c dccagistirc^a. 

[0 0 2 8 ] yctCH2 *#flSLT. ##£W<D^i£ff29g 1 
tc«SSRAM^*U-feJl/©»ja*ffi*Bi?8"r4. 

[0 0 2 9] ^TI2 (a) CC^Td: PMy'J =i 

0 1RBO*-?^III««k:« % iSJRBKtffi^c 20 
J: 0 0 nmSuaO"? ^ - K 1 0 2 £JfcJ3SU 

m+BmmwcamMitmz£K> 1 o nminaoKJ** 

CVDffii-f*>aAffiCC<fcOBI«3 0 OnmSBSDN 

>^CCJ: 0^£--=->^'U 1 0 4 a a. 1 

04ba, 10 4ab, 104bb*MT^ o 
[0 0 3 0 ] LDD (Lighr ly Doped D 
r a in) *SJKfiS©fctf>. V a F 1 0 2 i h 

10 1a a^vX^fCU/c'^^^lHJtf©^ 30 
*>iiA£2 E 1 3 cm- J lg(7) F-XtMt o/cf£. ± 
fflCC 1 0 0 nmStt©MffcIift«^«LPCVDjSCCJ: 
Oi&fiSi* F^x^>^CC<£9x^>^ 
t^Ci^J:! hmfiil 0 1 a a^CDffiiJffiGC-tf-H' 
F-)*HH05*MtS. C©<b*NStfffi1ftJll 0 
6 a a*iy- HSffi 104a afOil^^^ 
SffiUc^t^cl.. &^7^JbFl-02<!:y-h ■ 

104aa, 104ba ( 104ab. 104bb 

&A£5 E 1 5 cm- a fI£<DF--*rff5 C iCCj:0 . 40 
PS^'j3>ifil 0 1 1 0 2 0 - 1 0 M cm 

3 HttO«K*«f SNfifflRJB 1 0 6 a a . 10 6b 
a. 106ca, 106ab, 106bb, 106cd 

* # v > ct o its l . 700 -c&Tvm&m 
mmicxiQ. zsv^^tmm'Z&mmzi'vy-j Fit 

Lis FJI 1 0 7*»fl»-S. T>*xr + «H{t 

a«OAillft«HI<fc 0 6tlr>IK ( 8 0 0'CfeLb) <DA« 

*s*aa*m». *>y-^ fjii o 7QSin£HgT$-t* 50 
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[0 0 3 1 ] #CC, mttLPCVDSSWt^filH 

wss <cmp> s&cc^o, ¥fflft*H*wu d>&< 

JBJKTS. C(DJir B 1JKl 0 8«t»J^.tf^©J:^cc?fJfiET 
£ e »ECVD^KJ:0BOT1 OOnmSKOSffl:* 
*£ffiCC»j3EU «t>r«EC VDffi3ffC<fcOBI«6 0 
OnmlSOBPSGI^Mf^ W^.tf8 0 0"Cg 

T£ e $6tC«ECVD^CCJ:0JR«l 0 OnmSS 

[0 0 3 2] &CCB2 (b) 6C7S-r<t^K:. jmpbIHi 0 
8 tcii. »^ttF^-Yxy^>ytcJ:0. NIffiftil 
0 6 b aRVy- H^fi? 104a bCC^T^S^tLl 0 
9a, NSJMfclBl 06b ba^y- 0 4aa 
CCjtTS»«?Ll 0 9 b*JBfltT*. CCrSSHHFLl 0 
9 a^CDF fc g^iC4b"(,^Ty- 10 4a bl&DffliJffitC 

ytM FJI 1 0 7#x ?^>yccJ:gi&£3*iTl>&<i: 

x* h 5 fc or fc<fcir». 

[12 (c) cctS-T-Ji^k:, ±ffitc^£>^<D:£JIJf 
BBCC*/** * y >^8^c£9it«u 7 0 0°COTO 

ftatt»accj:o, ^y^^sttr&^JSJi^yij- 

FftU mmil 0 9 art«tCfeti-CNSit»JBl 0 
6 b a <D±M. V- h ^ffi 1 0 4 a b G^flBRMMBCC 
FBI 10«t^ o T>*xT+ilS»{b7j< 

omiSfft^SJ: 0 &iK^aft (8 0 0 °C^±) OAXfti 
»H*m>. *>yt^ FJI 1 1 0CDffitt£{&T£t*6o 
#tcig2 (d) K^T^^C, ->ytM FJI 1 1 0£^ 
«t>rj|PaRl 0 8(0*fflCCtt. ^ffiCCo 0- 1 0 On m 

ss©iSJ5 3 &wr'5># , ;^u=i>j|*^c*«s i pos 

(Semi-Insulating PolySili 
con) «rLPCVDffi»«Cj:oTMTS. 

^i;^i;n>j|^^(,^iS I PO S<D£fiB#caafi 

^^jsurr#*fstttt^y 3>i>y*-f fji*s 
f»i i oommicmitwzftmuTb 

CCJ:0 1 E 1 3 cm-'flJgOF-xr-zgAU 2 6^11 
^tt F-7^x^^>ycc«fc0^'^-x>y-rSC<!:"^ 

««ff^ «; ^> u ^ >«« i i i *WMtz>. 

[0 0 3 3 ] -eit. 0 2 ( e ) l*Cfr,-$ & ^CC. ^ * h 

?:lE15cm- 2 ilOK-^t'ttAL/. iSr*gtf , ^> 
y n >®« 1 1 1 a a , 1 1 1 b a . 1 1 1 a b . 11 
1 b btJBJSJE-r S<b*fC. 7*H/^7H 19tafe 
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titcimtCiBta&#Vi<'V*>QMl Ilea. Ill 

c b*siirrs. 

[0034]i^t, MiL««ECVDffiRCKCMP* 
CCJ:^, fg^ii^f I, < £ fcEffitfMfblRfr 

<s>&*jbmri i2*±wic&rsiTz>. c<Dmmm\ 1 

2«mtt^©«fc5«:»fi6r*. JWECVDffiffecfcg 
HIV 1 0 0 nm3Htt©B?{t**±ffiCCjgjflEL, SH>T3C 
ECVDffi«C<fc9K«6 0 Onmlg(OBPSGi^ 

CMP*tt<fc9flffi£ :5 Pii{b'ra. io 
[0 0 3 5] *(,»ra*i ^> ytc j: o nss 

JfclfcJB 1 0 6 a a , 106ab CCit*r &S^?L 1 1 3 
a. 1 13b^Mt^ C©»tt&to©K«^d-fe* 
gJftE8U 1 4. JBIMtl 1 5. £tt?Ll 1 6 
a. 116b, 41^7^1 17 a, 1 1 7 b , 
JSll8a, 1 1 8 b*JKfltU. *SB6»«1©SRA 

[0 0 3 6 ] C©*5tt«ai. MfcfrffiCCfchtf, Rue 

[0 0 3 7] (I5I6JBJB2 ) II 3 ( a ) . ( b ) tt. * 

h^>^X£ (TFT) ^©ibtWT^SRAM^ 
* U ■f2Jl/€r*r j FBH. HI 3 ( c ) tt, H 3 ( a ) Rtf 
(b)OA-A' JISUtfr^EL i4«. SRAM^^Ut 

[0 0 3 8] HCC*5C»T. *^ollSfe?f^2tc^s s 
RAM>^U-tz;l/©1«iS«-XOJ: ^^oti^ B 
too. P^>'J3>Ig2 0nt 10 16 -10 18 cm 30 

M«fc**i*ft«RMffc*CC J: & 4 0 0 n miiuf£©IiJI 
*m-?Z>7 -f-JUF2 0 2. MMIb^a^lOn 

mffimtommzm-rzy-' bmm2 o 3*«wt6ti, 

PS'>'J3>lfi2 0 l*ffiCCtt. SL m2(DHKffl 
MOSF7>yx^TDl. TD2i, HI. ^2©$j 
glMOSh7>^^TAl, TA2<b*J»Ct€>tl-C 
l>&„ FBMUR2 0 3^rLt*«ftifi2 0 li 
ra±CC5i. Btfbltft>6&&iAl OOnmSKOt-f F 1 ) 
t-;l/2 0 5*W1"^y- HS2 0 4 a a, 2 04 b 40 
a. 2 04 ab. 2 0 4 b b#Rtf6*rCl>£. y- h 
ffi2 0 4 aa|tt, 3 0 0 n mtKOWONS* U 
^'J3>»6^2>. P§h>y n>8^2 0 ia®co^ 

^■jBiSEawcctt. 7 a ->i> f 2 o 2 . y- hm@2 0 4 

aa^. F^*-^2 0 5 SC*tb @a8<&ffKC N 
SM£t«B 2 0 6 aa. 2 0 6 b a . 2 0 6 c a . 206 
ab. 2 0 6 bb. 2 0 6 c b ^MStlTl^, Ctl 

boxmmm 2 0 6 a a eeoTOeniHSB 1 0 * °- 1 

0 n cm- 3 llgr^^ o y-M12 04aai, y- 
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2 0 6 aai, m 1 © F U ^ NSffittJB 2 

06bai^6. 1 1 ©IUffiMOS h7>^^TD 
l«3titl^, y-Hi20 4 ba£. y- F 
8Mb«2 0 3<t. *2©V-^««-r*6NS!tttJB2 
06cai ( *2©FW>««rC. WlOFU-f 
>««rfe*SNSSffitWB2 0 6 bai^e>. SIOK 
IiM0Sh7>yX^TAl«?ntt^ o y- 
hli2 0 4 abi. ©V -X{R«r* SNlffl 
H2 0 6 ab£. »3©FU-r>««-r*SNaffil5(IB 
2 0 6 bbi^P6, *2©BtlifflMOS h?>^^T 
D2**«lJSSJrr<,»£. y-Mffi2 04 bbi, 14 
0V'^««-C*-5NSffi»I2 0 6 c b <h . 
U ^ -C, fr-oJB 3 © F U -Y >««r t> * & NSfiE 
^12 0 6 b b S2©$ilffiMOS YvlsisX 

^TA2^j»S?hrc^ B 7-KSWL«:I^^y- 
FIg2 0 4ba, 2 04 bb«. ^ * »; -fe ib©*F«BCC 
*si>"C«ttS*rttr>S. y-KS2 04 aafSCJ f N 
MfcffcH 2 0 6 a a ^©H®i3:. aBRWCCjgSES ti/c^ 

»;•?• ^ fib 2 o 7ecj:-3r«ton-c*jo. y-h«ffi 

<t. *titC|BffiO/cNSSffi;l!«<b«*^ F^*-^2 0 
[0 0 3 9 ] cn64o©Nf t^l/MOS b^>^X 

> f— y'm f b«^ 6 tt S BIHBI 2 0 8 K ± 0 Ht> tiT t » 
C©JBHJRte. Hill 0 OnmffgCOKfb 

RfcTJBtcWU BPSGR**IHJBK:«bIJOTl o 0 
n m fflSOBM tmi ±JB CC WT £ AM R*p 6 & & . H H 
12 0 8(7)111^, ftt>»t^»t2 0 0 nm. ^4>/l 
l«W6 0 0 nml8'CAS I COJBIHK2 0 8CC 
l*. y- F««B2 0 4 a b&C>'NMffii*J12 0 6 b a tc 
itT&^l ©^- F • FT*£JglS?L2 0 9 

a, SC;y- F«S2 0 4 a aS^NSffittB2 0 6 b 
bt,C?M~?Z>m2(DS- F - 3>£ * hr£>£}gMtL2 0 
9 bTPRttfcfiT^S. Ccr>«MtL2 0 9 a, 2 0 9 b 
©JgaiCCte. gI?L2 0 9a 4 2 0 9 b©rtaKcfc<,> 
r , y— F 204ba, 204aa ©±ffiRC«M 
m. NStt»i 2 0 6 ba, 206b b©±BB6Cja!RW 
&C^£ft/c>-'JlM F»2 1 0*s»W6*irf*a. ^ 
Vif-f F®2 1 0^:^^T^rB l lM2 0 8©^®±0C«. 
Mil 5 0 - 1 0 0 n mfijgcDtf 'j U ^ 6^oT 
FT©y-FSS2 1 la, 2 1 lbW6ntt^ 
&„ TFT©y-h»S2 1 1 attSSHL2 0 9 bCC<i: 
^^Vif-Y FIB 2 1 0 <t«Klt*J*). TFT©y-F 
^@2 1 1 btt&tt?L2 0 9 aC-CcfcO^U^-Y FIB 2 1 
Oigiin^. TFT©y- 11a. 2 1 

1 b^^OllP a 1li2 0 8©^lICCiJ5'-2 0 nm?M^CD 
TFT©y- F^fbJH2 1 2JWBflE<5JvC*'3. COT 
FT©y- FM^blR2 1 2tC&J. HiaflSBI?L2 0 9 a CD 
it±CC««?L2 1 3 a«?L^t^l «*algtt?L2 
0 9 b OiE±CC«3BlE?L 2 1 3 b ^BB?LStiT0^. SSfe 
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?L2 13a, 2 1 3 b^tATTFT^'- bWtitm2 

1 2<Dmm±M*. BMl 0- 1 0 0 nmflg©#y^ 

^6nto^ e ^ i ©*y 3>^<^->a, *i 
©pa© f u -r swauepsw y ^> y =3 >« 

f$2 14aa, W 1 ©Pfi©V-^««"C*5aS«KP 
§y*" U > »J =a 2 14ba, ]R 1 ©3 1 + * 

ftSi«R#WU3>««2 1 4 c a*>6fcO> ^2 
ij > y h>/n*£ - mz ©PM© FU-f 

"c*swafl[pa!# , ;^ i ;3>««2 uab, sg2© 10 
piov- p y y => >«« 2 

14bb, »2©^ + *oU«J$T*£ffia£*y^y=i 
>««2 14cb^6ttS. iS«K#yi/ , J3>««2 
Uaa, 2 1 4 b a , 2 Uab, 214bb ©^*E 
MIKK1 0 10 -1 0' 0 cnr 3 fljg, flHiflC^y^'Ja 
>a«2 14ca. 2 14cd(DT^^10 1$ - 
10 1, cm" 3 Ig-C^5„ &:teTFT©y-#«££ffi 
«T^/ce*. SiSPa#'J^ , ;3>««2 14aa, 

2 1 4 a b £ , (B#*IS^ y 'J =3 >««2 14ca, 2 

1 4 c b i©pjtc. fii*KPS!# y ^> y 3 20 
rtj:^. as«KPsasi<y^y3>««2 1 4baacj= 

2 14b bW**i*n«jWi©— W*6*>-=e 

■j^jwwtiiv c cocsbk stress, wasp 

M# y y 3>fi|i3i2 1 4 a a «gM&?L2 1 3 a 

tTFT©y- Mts?2 i i b tmmLrteK). isas 
pm# y y 3 >ei« 2 1 4 a b s*jgtt?L 209b tc*$ 

t>TTFT©y- Hmfii2 1 1 a <tJgfifcOT0>£. TF 
W-F«S2 1 la t TFT©y-hM2 1 
2. *attPat#y^U3>««2 1 4aa, 2 14b 
a . fi?*K^ y y 3 >«B«i2 1 4 c a ttM^TF T 30 

TL 1 **0SU TFT(D^ F«ffi2 1 lb, TF 
T©y- hBMt«2 1 2, KaBCPH#y^y3>*« 
214ab, 214bb. (&aS# y ^> V 3 >««2 1 
4cbt»«ffiTFT TL2*«ffiLrt»&. XaS 
PSS#y *>y3>««2 1 4 a a tTFT©^- 
211b«S^L2 13a^/M/tSil. TFT©y 
-Hffi2 11b, y-M12 04ab l N^ffi^Jl 
2 0 6 b att&tt?L2 0 9 aK*Jl»r^U-y--f FJf 2 1 

occirjTHi^ccsaaor, fn 

£ e */c*attPS#yt/y3>««!2 1 4 ab iTF 40 
T©y- M^2 1 1 attflM*?L2 1 3 b £/rLT*fet£ 
U TFTO^r - b^H2 11a, y- FSffi2 0 4 a 
a, Naa4tli«2 0 6 bbft*ft«?L2 0 9 bCCtel»rS/ 
yif-f F«2 1 otcj:orsi^cssttor. -/-FN 2 

*«iiSbroiS. ±ia*att*y5/y3>««2 1 4 a 

a, 2 1 4 b a , 2 1 4 a b , 2 1 4 b b , fgaS^ l ) 
i/y=3>«ifS2 1 4 c a, 2 14cb*S»tTFT© 

h Kits 2 1 2©ilfflt£, ^SfcUffifcWL. 
< ifcJEa3&s«EffcBI^6ttS»IBil2 1 blc&VWbtx 
TVS. C<ommm2 1 5tt. MiBIWl 0 0 n m*I 50 
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K©Mfb«*TWC*U BP SGjJS£±JItCW-r£fI 
IMt^fcttO, Katt#ys/y3>««2 l 4aal£© 
±-C©^fBlBI2 15©iil»2 0 0nmligr*S. JB 
IRHR2 1 5CC»-€-n*tlNSait«ElB2 0 6 a a, 20 6 

a b±cc&rssn <Dmm^>5? \~-c<hz>mmi2 1 

6 aMS2«3>^i? hT*S«tt?L2 1 6 b# 
HW€>*lT(r><&. N§yj£tfcH2 0 6 a a, 2 0 6 a b « 
Cft6©S^?L2 16 a, 2 16 b^Ut, HNIS2 
1 5©*ffiCCRW6n/c«»E«2 1 7CCjgttSiVCl> 
S e C<DmtMZU2 1 7«. €WiLt3!2 0 0 nmig* 
Jl©£>^*f->Jg^& ! 3. «ttGNDCCJS**3*rC 

[0 04 0] mmBM2 1 7*««>TI1IIB«2 1 5©^ 
ffi±tt. 5Fffltt*ffi**TSJBIBBI2 1 8CCJ:^r?It) 

«*6«C*. 2 1 7±rOilMM)«ltt20 0 

[0041] ±tafiraigi2 1 8 , 215. tf T©y- 

H^{bM2 12, MIBM2 0 8£1EiU NS1C1RJI2 

06 c BL±ifcm-rhw 1 ©t'7 ht'^^ 

?L2 1 9 a#HJ?Ll/T*5*h IBMR2 18, 215, T 
FT©y- FK<fcW2 1 2. BW1K2 0 8%KilL/, N 
52t£ffcJf 2 0 6 c b ±^ii-r 2 © t* ^ b:n>£^b 
r^>€>S^?L2 1 9 b^H?LLn^o «*£?L2 1 9 
a, 2 1 9 bOfi«»W;ttt^>Wf>*3& s e>aa4 
177^2 20 3, 2 2 0 bCC«fco-CSS/c$nn^. 
HHS2 1 8±ecRW6<i/c— jtfCDfcf? F«i&S#IB 
13^ 2 2 1a ( B L 1 ) RU^m^B 2 2 1 b ( B L 
2) tt, S^?L2 1 9 aM2 1 9b^rlt, 
tlNm&Mm2 0 6 c a, 2 0 6 c b tcSHftSti-Ct* 

s 8 n 5 * #bs u r *§£W (omtmm 2cc<^^sram 

[0 0 4 2 ] g-ri3 5 (a) CC^T J: o CC. P§y>"J^ 

0BIW4 0 0nmW»©7 -f-ibF2 0 2*?KJffiO. K 
^RSIHaiCCttllRilffcffCCJ:^ 1 0 n mNKORIiW 
t^y-Fi«2 0 3*Mt^ ^tcW^ttLPC 
VDfti -Y *>ffiAffiKlJ: 0 0 n m.fIJg©N^ 
# y ^> y ^ >Bl*±fficcjBJ5SU . S*1± F7-fx-;f> 

^KL^O^^^-^vyStl. y-htS2 0 4aa ( 2 
04ba, 204ab. 2 04 bb*MTS. 
[0043] LDD (Light ly Doped D 
rain) flt»?BfiE©fc«>. 7^-^K2 0 2i y— h 
«flB2 0 4 aaf4v^^tCl//:'J>*SC»«t*©>f 
^>aA^2E 1 3 cm-'aKOF-^rtfo/cflL ^ 
lie 1 0 0 nmaK©Kfkl««:WIA«LPC VDffiCCj: 

iCCj: 0, hmS2 0 4 a a i£©fPJJoi F 
V *->l>2 0 5 C©£#Nffiffi«*2 0 6 
a afiy- h«S2 0 4 aafOlitt^'Ja^S 
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S204 aa. 2 04 ba. 2 0 4ab, 2 04 bbi 

£5 E 1 5 cm- 2 flg<DK~;*TtT^e<btCj:D. P52 
^'J3>lfi2 0 lORHKttl O 20 -l O^cnr 3 !! 
JKC!>«K*WrSNS2ffiR«2 0 6aa. 2 0 6 b a. 
2 0 6 c a . 2 06 ab, 2 0 6 bb. 206cb 

■;im KB2 o 7*»Btrs. y>*xr+«B{t** 

Siii«iffiacfc 0 (8 0 0 °CW±) OftiBMffi 

ffl*?ft». K»2 0 7©«taftfiT3-l*S. 

[0 04 4] WitfLPCVDffiJkWt^SWtt 
IgS (CMP) S^ctD, ffi^c8Mf l, 4>&< 
i*>KBi±ffl* s »^bHI^6tt4JBIHK2 0 8£^»c 
JBSETS. coaia«2 0 8ttW*tfX<DJ:5Cc®j«T 
»ECVDffi«tcJ:OHJll OOnmfiScDBMbB 

«r*fflccji5flti/, m^xni£cvDmmc£<omBG o 20 

Onmgtt©BPSG««r»JjE'r*. IflbU* 8 0 0 °C!i 

§ 6i£:gECV Dieted: 0I» 1 0 0 n mSg 

[ 0 0 4 5 ] JBBBJR2 0 8fc«: k »#tt F^ -f * 
^CCj:f5. N^«120 6 baW-Mg2 0 4 
a b6C»T*««fiFL2 0 9 a. NSffi»i2 0 6 b bS 
h®BS2 04 a aCcarrS»ai?L2 0 9 b &J&f& 
T& 0 CCt«K?L2 0 9 a*(Drt»6C*JC>ry- M 
i2 04 a b*OWJffitcif F^ar-JU^K^tco^J: 9 30 
6C*-M-X5r^>y*tf9. NSSffitiflLb. ^-M 
ffi±(D^ FIB 2 0 7ttx^^>^tcj:0l»*S*i 

M^i-v *>#tC<kK)isV-9'<1 FH2 0 7tx * 

7 0 0 •CJWTOSiiJR«L I SCC <fc 0 , y'J3> <t JgttT 5 
iz^JB^v-'JIM FffcU SSK?L2 0 9 art«tCfct^-C 
NSffiUftH 2 0 6 b a £>±® . y-h«i2 0 4 ab© 
±MRO*ffl'JM^ FH2 1 O&Bf&'TZ* T>* 40 

^Lfca. frai^miSJRffiScfc o t>«t»»* ( 8 o o °c 

tt±) OMSMMm^^K tsW 4 FH2 1 
*:{£T£-t±& 0 #CCEI5 (b) CC7jrTJ:5CC. 
FJB2 1 0£Se&TJiMB2 0 8QflffiK:W:. ^®CC 5 
0-100 nmflj^CDIlJI£Wt-£tf Vv'j =J>Jt£L 

pcvDaf^cj;^tw^ 0 coi^, tfy^yn 

Vi^U^-r FJB#Hl£TS©*l8<-;tetf>, T>^T 
^X^cb^aji^T^. IsWA FH2 1 OOflmCC 50 
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iC<fc01E13-lE15 cm" 'US© K-Xt»A3 
ft, §6*c»*teF^x**>yccj:g^*--x>£/ 
£ft£C<!:T\ TF TO*-'- hmffi2 11a, 2 11b 

[0 0 4 6] ^li-C±BCCLPCVDffiCC<fcOWS5- 
2Onm(DTFT0y-h8ftl2 1 2*ML/, 
ttF^-fX7*>ycCcfc9TFT<Dy- H8fblB2 1 2 
tCTFT©y-h««2 1 1 bCCjH"r5SSBt7L2 1 3 
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